SUMMARY A consecutive series of 184 patients aged < 55 years who had an acute myocardial infarction were enrolled in a study to examine outcome at one year. One hundred of these patients underwent a maximal exercise test six weeks after infarction to evaluate its ability to predict cardiac events. The in-hospital mortality for the series was 7-6% (14 deaths) and the one year mortality for the 170 survivors was 3-8% (seven deaths). During the exercise test 31 patients had angina and 21 had ST depression. During the one year follow up period 39 of 100 patients had angina on exertion, 15 patients underwent coronary artery surgery, three patients had a reinfarction, and one patient died. Angina during the exercise test but not ST segment depression during the exercise test predicted angina on exertion and the need for coronary artery surgery. In the year of follow up angina occurred during everyday exertion in 25 (81%) (95% confidence interval 62 to 92%) of the 31 patients who developed angina during the exercise test and in only 14 (20%) (95% confidence interval 12 to 32%) of 69 patients who did not, and coronary artery surgery was performed in 11 (35%) (95% confidence interval 19 to 54%) of the 31 patients with angina during the exercise test and only four (6%) (95% confidence interval 2 to 15%) of 69 patients without angina.
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The outcome after myocardial infarction in patients aged < 55 years was good and the occurrence of angina, but not ST segment depression, during a maximal exercise test six weeks after infarction was an indication for further investigation.
The aims of management in younger survivors of acute myocardial infarction include full rehabilitation of the patients so that they can return to normal lives and, if possible, a reduction in subsequent morbidity and mortality. To achieve this those patients who are at increased risk of death, reinfarction, and other cardiac events must be identified. This requires a reliable and preferably non-invasive method ofpredicting important cardiac events and of selecting patients who may benefit from further investigation. There have been several studies to assess the value of exercise testing soon after infarction.`13 Unfortunately most included substantial numbers of elderly patients (over 60 years1' and even up to 79 years2) and presented no information specific
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Accepted for publication 20 December 1988 to younger patients, despite strong evidence of the independent effect of age on outcome in survivors of acute myocardial infarction.' This study was therefore designed to determine the outcome and value of a symptom limited exercise test six weeks after infarction in predicting cardiac events during the first year after infarction in a consecutive group of patients aged < 55.
Patients and methods

STUDY POPULATION
The study population was drawn from 184 consecutive patients under the age of 55 years admitted to our coronary care unit between October 1981 and February 1984 with confirmed acute myocardial infarction. The diagnosis of acute myocardial infarction was based on the presence of the following: (a) a history of typical chest pain lasting at least 30 minutes and (b) a rise in the activity of cardiac enzymes (creatine kinase, lactic dehydrogenase, or 232 aspartate aminotransferase) to at least twice the upper limit of normal or (c) characteristic electrocardiographic changes-that is a sequential rise of ST segment, inversion ofT waves, and appearance of new Q waves. Fourteen (7 6%) patients died in hospital. Seventy patients were excluded from the study for various reasons. Three could not be exercised because of left ventricular failure and nine because of limiting neurological or orthopaedic disease. Thirteen patients were excluded because of severe non-cardiac disease and 22 patients refused to take part in the study. Six patients lived too far away for adequate follow up, and 17 patients were excluded for various administrative reasons.
So we studied 100 survivors of an acute myocardial infarction under the age of55 years (10 women and 90 men; mean age 46-6 years (range 32-54)). Five patients had a history of previous myocardial infarction and four were taking / blockers at entry into the study. follow up (standardised mortality ratio 1980 ± 6530%). All deaths occurred suddenly at home in the first two months after discharge from hospital. Three died in the first three weeks-before the exercise test. Only one of these patients was excluded on medical grounds (because of severe systemic lupus erythematosus). The overall mortality for the 184 consecutive patients is, therefore, 3 8% (7/184). Eight (11%) of these 70 patients had coronary artery surgery in the first year of follow up for limiting symptoms.
Three patients were lost to follow up.
Discussion
Prognostic information in subgroups of survivors of acute myocardial infarction can be applied to the management of these patients since those who have a good outlook can be reassured and those at increased risk of death and reinfarction can be investigated and managed appropriately."'0 In recent years exercise testing soon after infarction has been suggested as one means of obtaining such information.'"3 The increased workload on departments performing noninvasive tests is considerable when all patients are investigated. It is, therefore, important to identify patients in whom such an approach provides little additional information on which to base long term management. Most ofthe previous studies ofexercise testing after myocardial infarction have included older patients,'"3 and their conclusions may not be valid when applied to the management of younger patients in whom the outcome was better.' Differences in study design, exercise test protocol and timing, and population selection make comparison between studies difficult. However, many workers have recommended an exercise test soon after infarction as a means ofpredicting significant cardiac events such as death and reinfarction, having shown that several variables identified during the exercise test correlate with a worse prognosis.'1112 Starling et al studied patients up to 79 years of age and found Exercise testing soon after myocardial infarction that a combination of angina, inadequate blood pressure response, and ST segment depression identified those patients with the highest mortality.2 However, 24% of their patients had a history of previous myocardial infarction. In a similar study of patients up to 70 years ofage, DeBusk et al found that exercise induced ST depression of at least 2 mm at a heart rate of < 135 beats per minute predicted increased morbidity and mortality." The results of these and similar studies have been applied to the management ofyounger patients in whom the clinical course after infarction may be very different.
Studies of the course of disease in younger patients after infarction suggest that the outlook in patients under 60 years is very good.414"5 Roubin et al for instance, found a one year mortality of 3 6% in their study of 229 (24%/) of the 325 patients in the Norris study had coronary artery surgery in the first three months after infarction. '6 In that study, however, the indications for operation were different from those used in this study. Some of their patients were operated on for limiting angina, others because of heart failure, and, in some, as part of a randomised study. In the present study, patients were only operated on for limiting 236 Peart, Odemuyiwa, Albers, Hall, Kelly, Hall symptoms (with the exception of the two patients with stenoses ofthe left main stem) and, although our patients with low ejection fractions were more likely to have operation, in all cases they also had limiting angina. Most (70%) of our patients with low ejection fractions have not had an operation and only one of them has died.
/ Blockers have been shown to produce a small but definite reduction in mortality after infarction2324 but the rationale and cost benefit ratio of treating all patients after infarction need closer study. It was not our practice routinely to treat our patients with / blockers; we reserved them for specific indications such as angina or hypertension. The choice of antianginal preparation was left to the individual doctor, but at one year 22 patients were taking /3 blockers and less than half of them had been taking them for more than six months. Because mortality is worse in the first six months after myocardial infarction it is unlikely that ,B blockers had any significant effect on overall survival in this study.
The unique feature ofour study population is their age. Davis et al in their study of 940 survivors of myocardial infarction under 66 years old, found that significantly more patients died in the 61-65 year age group than in the younger age groups. 25 Two further studies showed that apart from complex ventricular arrhythmias, age was the most important prognostic variable.2627 The present study is thus further evidence that age is an important prognostic factor in survivors of myocardial infarction. Most of the patients with poor left ventricular function had angina and most of these could in turn be identified by a clinical history of angina as early as six weeks after infarction. Our findings suggest that routine angiography in all young patients after infarction is unnecessary although in the past, mainly for emotional reasons, this is the very patient group in which coronary arteriography has been used routinely. The exercise test six weeks after infarction provides little additional prognostic information for the first year follow up. It is chiefly performed to reassure both patient and clinician. Symptom free patients do not seem to need long term follow up but more prolonged study of the patients in this study may qualify this impression.
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